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Introduction

1
The use of substances, methods and materials other than natural ability and training in order to improve sportive performance is called ergogenic aid. For many athletes, winning is the only goal. As long as moments, millimeters, grams are important to gain and lose, the use of methods or materials that will improve performance will also be important.
Among products used as ergogenic substances by sportsmen, royal jelly and honey have attracted attention in recent years. Royal jelly is a bee product in a creamy structure secreted by young worker honey bees. Average moisture content of royal jelly is 60-70%; crude proteins are 12-15%, lipids are 3-6%, sugar is 10-16%, and lowmolecular-weight compounds (vitamins such as vitamin E, biotin, folic acid, inositol, niacin, pantothenic acid, pyridoxine, riboflavin, thiamine, and minerals such as copper, zinc, iron, calcium, manganese, potassium, sodium and free amino acids) are 2-3% [1] .
It has been determined that footballers who took royal jelly to have a higher average in terms of body height, body mass, muscle and bone component [2] . In another study they have determined that serum amino acid content, BUN, and creatine levels, which are of the biochemical parameters of the athletes, were influenced when they give royal jelly to 40 male swimmers between the ages of 18-25 [3] .
Among the bee products, the most known is honey and carbohydrates are the main components that make up about 95% of the dry weight. For this reason it is an important source of energy for athletes. It contains carbohydrates as well as biologically important compounds such as organic acids, proteins, amino acids, minerals, phenolic compounds, vitamins, minerals and aroma compounds and has beneficial health effects [4] .
The stress formed on the human organism by the exercise has a variety of physiological and metabolic effects on the tissues such as blood [5] . It is stated that these differences depend on the intensity, duration, frequency of exercise and physical, physiological and conditional state of the subjects participating in the study [6] . For this reason, athletes practice various resistance exercises with the aim of increasing their general strengths, such as weight lifting exercises, which are powerful stimuli for the muscular nervous system [7] . It is reported that changes in blood concentrations of various hormones during or after exercise may occur depending on the duration of the training and it is necessary to know the hormonal responses to the exercise [8] .
This study was aimed to determine the effect of royaljelly and honey mixture on weight lifting performances and some hormones of athletes, considering that royal-jelly and honey mixture performing maximal weight workout may increase the strength and muscle development in motoric characteristics of the athletes.
Materials and Method
Participants: 30 male volunteers attending Erciyes University School of Physical Education and Sports participated in this study. Randomly selected healthy 30 students, aged between 20 and 25 years, were divided into two groups; placebo (corn starch) was given to the Control Group and honey mixture was given to the experimental group. After the trial started, since 1 student in the experimental group left the study because of some reasons; the study continued with a total of 29 volunteer students, with 14 students of experimental group and 15 students of control group.
Research Design: The 14 volunteers in the experimental group were given 5 grams of royal jelly + 45 grams of honey, a total of 50 grams of mixture provided from Altıparmak Co, for 8 weeks and 20-30 minutes before breakfast. 15 volunteers in the control group received 50 grams of placebo (corn starch) in the same way. Body weight was measured with athletes in the standard sportswear, with a bias of ± 100 gr (Tanita TBF 401 A Japan) in the upright position. Stature measurement was performed in the Frankfort plane with the wall mounted measure while the feet were naked. The body mass index was obtained by dividing body weight by length in meters, and was classified according to WHO criteria [9] .
After a week of weight adjustment exercises, the maximum weight lifting weight that each athlete could lift was determined and the athletes were taken to work out after 10 minutes of running and stretching exercises. The weight training sets were formed by the movements of the bench press, shoulder press, squat, deadlift and arm curl, the series were formed by weight lifting determined for each of the athletes, with lifting 80% of maximum weight for 7 times, 85% for 5 times, 90% for 3 times, 95% for 2 times, and 100% for 1 time. The weight exercises were continued for 2 months (8 weeks), 4 days a week, 2 hours a day with intervals of 3-5 minutes between sets and with intervals of 3 minutes between the series. Athletes were subjected to a pyramid training program that began with 80% capacity, reached 100% capacity and returned again to 80% capacity.
Before starting to work, blood samples were taken from the volunteers in medical college blood donor unit between 08: 00-09: 00 am in the morning of 4th and 8th weeks from the start of the study with empty stomach and analyzes were made.
Blood samples taken were analyzed in Erciyes 
Results
There were no significant differences found in terms of age, height, body weight, body mass and index values both in time and between the groups for both the placebo and the experimental groups participating in the study (p > 0.05) ( Table 1) .
In 2. and 3. measurements (p <0.05) in the inter-group bench press (kg), in 1.,2. and 3. measurements (p <0.05), in squat (kg), in 2. measurement (p <0.05), in arm curl and in 2. measurement (p <0.05) in the shoulder press, the inter-group differences were found to be significant (p <0.05). There was no inter-group difference in the Deadlifts movement (p> 0.05).
In both groups, a statistically significant increase was found in the weights lifted in the bench press, squat, arm curl, deadlifts and shoulder press movements in the second and third measurements with respect to the first measurement and it was determined that the differences between all measurements were significant (p<0.001) ( Table 2) .
There was no significant difference in free T3, total testosterone hormones between the placebo and experimental groups (p> 0.05). It was determined that the difference in free T4 values at the second measurement of the groups (p = 0.030) was significant.
According to the multiple comparison test (intragroup), there was no significant difference between 1. and 2., 1st and 3rd measurements in the insulin hormone test group, but the difference between 2. and 3. measurements was found to be statistically significant (p <0.001). In cortisol hormone, the difference between the 1. and 3. measurements in the placebo group (p = 0.042) was significant (Table 3) .
There was no significant difference in ACTH, TSH, growth hormone, prolactin and LH hormones Table 2 . Comparison of bench press, squat, arm curls, deadlifts and shoulder press movements of the groups
Bench press (kg) between the placebo and experimental groups (p> 0.05). According to the multiple comparison test (intra-group), in experimental group in FSH, the difference between 1. and 3. measurements (p = 0.030) was determined to be significant (Table 4) .
Discussion
When the researches are examined, it is observed that the number of researches related to use of royal jelly and honey in exercise and sports studies is very low. The lack of such studies in the literature raises the importance of our study and limits the discussion of the results. For this reason our research results are compared with other ergogenic support products.
In the majority of previous studies made with voluntary individuals; since energy expenditures due to nutrient and energy intakes would be different due to having free living conditions, nutrient uptake was recorded for one week at the beginning of the study and carbohydrate, fat, protein and total energy intake of the control and experimental groups at the beginning of the study did not show any statistical difference. In this study, it was determined that there was no significant inter-group and inter-group differences in the body mass index variable. Consistent with this result, there was no significant difference in body mass index of individuals as a result of 6 grams / day royal jelly application for 4 weeks on healthy humans [10] . In another study conducted with royal jelly, it was determined that there was no significant difference in the body mass index variable in the intake of royal jelly for 6 months [11] . In a study in which royal jelly was given to the swimmers, it was found that there was no significant difference in the body mass index [12] . While resistance training increases strength and resilience, it also increases muscle protein synthesis and hypertrophy [13] . In this study, inter-group differences between the 2. and 3. measurements in the bench press, 1., 2. and 3. measurements in the squat, 2. measurement in arm curl and 2. measurement in shoulder press were significant. There was no inter-group difference in Deadlifts. Statistically significant increases were detected in the second and third measurements of the bench press, squat, arm curl, deadlifts and shoulder press movements in both groups with respect to the first measurement and the differences between all of the measurements were determined to be significant.
A randomized, double-blind, placebo-controlled study in which effect of creatinine monohydrate on anaerobic performance and maximal force was determined, indicated that loading with 20 g·d -¹ of creatine monohydrate for 7 days increased (5.4% increase) from the Wingate anaerobic test, but it had no effect on strength peak power or body weight [14] .
In a study of weight training and the effect of glutamine supplementation in young adults aged between 18-24 years, a statistically significant increase in squat and bench press movements of both groups treated with glutamine and placebo was observed but muscular performance and body composition was not affected in any way [15] . Strength increase occurred in training men who used a six-week multi-blend performance supplement, but inter-group difference (supplement and placebo) did not occur [13] . It has been reported that when the essential amino acid / carbohydrate mixture was given following weight training, both (placebo and supplement) groups experienced increase in bench press and squat movements while the essential amino acid group had a positive effect on muscle hypertrophy and low nitrogen balance or low force [16] . In the study of protein metabolism and strength performance after the use of bovine colostrum supplementation, it was stated that the use of two weeks of bovine colostrum supplementation had no effect on strength performance [17] .
During exercise, skeletal muscle glucose uptake is increased in the absence of insulin. The increase in muscle glucose uptake may be partly due to relative lack of oxygen, and it is stated that glucose uptake in the cells may increase in anaerobic conditions [18] . Although there was no difference between the placebo and the experimental groups in our study, there was a statistically significant increase in the difference between the 2. and 3. measurements in the experimental group in insulin hormone. In a study made with royal jelly, 20 g royal jelly was given to the volunteers and oral glucose tolerance test was performed and a decrease in serum glucose levels observed 2 hours after royal jelly application. It has been reported that this decrease is due to insulin-like substances in the royal jelly [19] .
In this study, ACTH in the placebo and experimental groups did not show any intra-group or inter-group differences. Similarly, in a 10-week weight-training workout in different age groups (30-year-old young males, 62-year-old adults), it was stated that there was no difference in ACTH levels between age groups and over time according to baseline [20] .
There was no significant inter-group and intra-group difference in the prolactin variable in our study. However, the difference between the 1. and 3. measurements in the placebo group in cortisol hormone was found to be significant. In another study, higher cortisol levels were reported after 5 minutes to 30 minutes of exercise after soy protein supplementation than whey protein supplementation [21] . In a study in which effect of specific protein supplements in strength / power athletes were determined on the recovery indices after acute-weight training, 7 male athletes were given 42 grams of protein supplement before and after exercise in the supplement group. When the results were evaluated, it was stated that the difference between the basal measurements at the cortisol hormone level and the other measurements was influenced by exercise, and it was emphasized that the given protein reinforcement had no effect [22] .
The increase in hormone release of troxin (T4) and thyrodotrone (T3) in exercise is related to the regulation of energy balance in exercise. The thyroid gland hormones troxin and thyrodotrone have been shown to be increased with prolonged, severe exercise (type of endurance) and this increase was stated to be related to energy balance [18] . In this study, there were no significant inter-group and intra-group differences between the placebo and experimental groups, in free T3 and TSH. However, it was determined that the difference in the 2. measurement of the groups in free T4 value was significant. The severity and duration of exercise significantly affects the circulatory levels of thyroid hormone. In one study, 0-18 to 0-9 km swimming or moderate severity 90 minutes cycling ergometer pedaling did not affect the thyroid concentration [23] . In another study, there was a statistically significant decrease in free T3 after intensive rowing training, but no change in T4 level occurred [24] . According to these results, it can be said that the duration, severity and frequency of the exercise types applied affect the hormonal levels.
In our study, there was no significant inter-group and intra-group difference in the LH variable. It was determined that the difference between the 1. and 3. measurements in the FSH variable was significant in the experimental group according to the multiple comparison test (Intra-group). In a study conducted on very advanced training champion athletes, there was no significant increase in serum LH and 313 FSH levels immediately after 400 m run. Another study suggests that there might be a decrease in the testicular response to luteinizing hormone, although there was no reduction in luteinizing hormone [25] .
During training, the increase in growth hormone is less in trained individuals than in non-trained individuals [23] . In other study, emphasized that the release of plasma stress hormones (cortisol-GH-prolactin) in the usual stress states is less than the secretion in unusual stresses and emphasized that the situation may lead to an extended adaptation of the hypothalamic-hypothalamus line to long stress conditions [26] . In this study, there was no statistically significant inter-group and intra-group difference in growth hormone. Similarly, in training men who use a six-week, multi-blend performance supplement, in the study called the effect of weight training on the workings of anabolic hormones, body composition, strength and power, it is implicated that multiple mix performance supplements and weight training had no effect on serum growth hormone [13] .
Although the effects of anabolic steroids on physical performance cannot be fully determined, it has been suggested that the testosterone, an anabolic steroid hormone, stimulates protein deposits and muscle growth and may provide increases in body weight, lean body mass, bench press and squat [27] . It has been reported that testosterone increases with short intensive exercise and this increase is related to blood lactate concentration [28] . There was no significant inter-group and intra-group difference in the total testosterone variables in our study. Similarly, in a study conducted in weight workouts in association with soy protein and whey protein, there was no statistically significant difference between the groups in the serum free testosterone and total testosterone after 12 weeks of weight training, so it was stated that there was no effect of supplements [29] .
Testosterone levels in men have been reported to reach their highest levels immediately after weight lifting exercise [30] . Although there is a post-exercise elevation in the endurance training group, it is stated that there was a meaningful decrease in plasma total and free testosterone in the following recovery period, the decrease might change in intensity according to the strength and intensity of the exercises and the amount of calories consumed [31] . Similarly, they emphasized that increased testosterone levels during short-term exercises were reduced in longterm exercises [32] .
Although studies have shown an increase in testosterone concentration immediately after exercise, this increase was expressed to decrease to the basal levels 60 minutes after exercise [33, 21] . In this study, it is thought that testosterone levels might be lowered to the basal levels at the post-exercise hours.
Conclusions
In this study, royal jelly + honey mixture used for two months did not have any adverse effects or allergic reactions on the athletes. However, it should be kept in mind that the increase in the amount of royal jelly in the diet supplements or period of usage may result in allergic reactions.
The limitation in this research is the requirement that royal jelly and honey mixtures should be given in terms of kilogram of body weight. The greater number of samples, the control of the sleep patterns of the volunteers and the control of the intake and frequency of nutrients throughout the study, the control of the physical activity level of the volunteers other than the applied training program could also strengthen the search.
As a result, in the maximal strength training performed for 8 weeks, the increase in the bench press, squat, arm curl, deadlifts and shoulder press movements of the volunteers was observed. It was seen that this increase was due to the weight training, that the royal jelly and honey supplementation did not affect the increase in weight lifted, but caused some hormonal changes in the practice. It is suggested that the amount and duration of royal jelly + honey mixture given as supplement was not enough and that royal jelly + honey mixture may be more effective in higher doses for longer periods in subsequent studies.
